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Abstract. Hepatic lipogranulomas are poorly defined lesions and have an undetermined significance 
and etiology. They are often found in the hepatic parenchyma of dogs, and are associated with 
previous hepatocyte death and circulatory disorders.The aim of the present study was to determine the 
correlation between the pigmentation and localization of hepatic lipogranulomas and the evolutive 
stage of chronic liver disease in dogs.The study was conducted on a total of 25 liver samples obtained 
after necropsy from dogs with chronic liver disease (cirrhosis, lobular dissecting hepatitis, chronic 
hepatitis) with or without portosystemic shunts. Sections were stained with hematoxylin-eosin method 
for morphological diagnosis and for the identification of lipogranulomas. For characterization of 
intracytoplasmic pigments special histochemical methods were used (Perl’s reaction, PAS reaction, 
Oil red, Hall method, Rodamine stain). Immunohistochemical exam using antibodies against CD 68, 
and fluorescence microscopy was also performed.In the present study we described two types of 
hepatic lipogranulomas: diffuse septal and intralobular well delimited. The grade of pigmentation and 
chemical composition of intracytoplasmic pigments changed over time, if in the initial phases 
lipogranulomas were diffuse, less pigmented and pigments were predominantly represented by ceroid, 
in later stages (with portosystemic shunts) lipogranulomas were heavily pigmented, pigments being 
represented primarily by hemosiderin.In the present study we showed that pigmentation of hepatic 
lipogranulomas is more intense in the late stages of chronic liver disease, when portal hypertension 
with portosystemic shunts occurs and the predominant pigment changes from ceroid to hemosiderin.  
 




Hepatic lipogranulomas are incidental liver lesions and are commonly found in liver 
biopsies in dogs, especially in those with porto-systemic shunts. These lesions are consisted of 
round cells containing lipid droplets or brown pigments, and are associated with previous 
hepatocyte death and circulatory disorders.(Isobe et al., 2008A).Similar lesions are present in 
the cirrhotic rat and human livers. Pathological significance of these lesions, their involvement 
in the pathogenesis of hepatic cirrhosis in dogs is not fully clarified(Isobe et al., 2008A). 
Isobe et al (Isobe et al., 2008A) described three types of liver lipogranuloma in the dog 
liver according to the amount of pigment incorporated and the amount of lipid vacuoles.The aim 
of the present study was to determine the correlation between the pigmentation and localization 
of hepatic lipogranulomas and the evolutive stage of chronic liver disease in dogs. 
 
MATERIALS AND METHODS  
 
The present study was conducted on a total of 25 liver samples obtained after necropsy 
from dogs with chronic liver diseasewith or without portosystemic shunts. Of the 25 cases 
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taken in study, 14 were represented by micro or macronodular cirrhosis, 2 cases of lobular 
dissecting hepatitis and 9 cases of chronic hepatitis with different stages of fibrosis and 
different etiology.The hepatic samples were fixed in 10% buffered neutral formalin, 
embedded in paraffin, sections were made at 4 micrometers and the slides were stained by 
Haematoxiline–Eosine (HE)method for morphological diagnosis and for the identification of 
lipogranulomas.For characterization of intracytoplasmic pigments special histochemical 
methods were used (Perl’s reaction, PAS reaction, Oil red, Hall method, Rodamine stain). 
Immunohistochemical exam using antibodies against CD 68, and fluorescence 
microscopy was also performed. The Oil red method was realized on cryosections.  
For cryosections samples were washed in phosphate buffer saline (PBS), and the 
cryoprotection was realized by immersing the tissue in increasing dilutions of sucrose in PBS 
(30 minutes in 5% sucrose and 3 hours in 15% and 30% sucrose finally the samples were 
immersed in a mixture of 30% sucrose with OCT medium and kept overnight at 4 degrees 
Celsius) After cryoprotection, the liver tissue was embedded in a special medium for 
cryosections (OCT medium, Poly Freeze, Sigma-Aldrich, Germany ). 
 For immunohistochemistry, sections were dewaxed and rehydrated, heat-mediated 
epitope retrieval was realized by immersion of samples in boiling citrate buffer pH 6, using a 
pressure-cocker. Sections were cooled in citrate buffer at room temperature and washed in 
triphosphate buffered saline (TBS). Endogenous peroxidase activity was blocked using 3% 
hydrogen peroxide in methanol for 10 minutes. Sections were incubated overnight with the 
primary antibodies. Secondary reaction was realized using Novolink Max-Polymer detection 
system (Novocastra, Newcastle, UK). Positive reaction was visualized using 3,3’- diamino-ben-
zidine (DAB). Sections were counterstained with Gill 2 haematoxilin, dehydrated and mounted.  
 Fluorescent microscopy was performed using a Zeiss Observer.A1 AXI0 microscope. 
The density, location and degree of pigmentation of lipogranulomas were appreciated. 
Lipogranuloma density was assessed by quantifying the number of such formations in 
5 fields obtained with the 10X objective. 
The results were interpreted statistically using the R software (www.r-project.org). 
 
RESULTS AND DISCUSSIONS  
 
Hepatic lipogranulomas are structures composed of round cells containing lipid 
vacuoles and intracytoplasmic pigment, the amount of these components varying.  
Regarding the location of these lipogranulomas, most of them were located in the 
periportalregions and inside fibrous septa, in this case they were diffuse, almost confluent, 
and intralobularybeing well delimited and having an ovoid shape. The diffuse septal 
granulomas were bigger in size and were less pigmented than those localized inside hepatic 
lobules. This diffuse, mildly pigmented lipogranulomas were found in dogs with chronic liver 
disease without portosystemic shunts. In a later evolutive stage of a chronic liver disease, 
when acquired extrahepaticportosystemic shunts are developed, the hepatic lipogranulomas 







Fig. 1 Different types of hepatic lipogranuloma. A. Diffuse portal lipogranuoma,  
brown pigments of different intensity, HE, Bar=100μm. B. Intralobular lipogranuloma, mild 
pigmentation, HE, Bar=50μm. C. Multiple intralobular intensily pigmented lipogranulomas, HE, 
Bar=100μm. D. Intralobular lipogranuloma, minimal pigmentation, HE, Bar=50μm. 
 
Regarding the nature of the intracytoplasmic pigment from the structure of 
lipogranulomas, most pigments were positive for Perl's reaction, indicating that the main 
pigment in these lesions is the hemosiderin. We also obtained positive reaction to PAS, 
negative for Hall method,whileRhodamine method showed the presence of small amounts of 
copper in the structure of lipogranulomas and at higher levels in the cytoplasm of 
periportalhepatocytes and in those localized at the septa- parenchyma interfaces (Fig.4B). 
Hemosiderin was also present in the cytoplasm of hepatocytes, respectively in 
Kuppfer cells.Oil red method performed on cryosections showed the presence of lipids in the 
structure of lipogranulomas, the amount of fat varying within wide limits (Fig.4A). 
The grade of pigmentation and chemical composition of intracytoplasmic pigments 
changed over time, if in the earlier stages of chronic liver diseaselipogranulomas were diffuse, 
less pigmented and pigments were predominantly represented by the PAS positive ceroid, in 
later stages (with portosystemic shunts) lipogranulomas were heavily pigmented, pigments 









Fig. 2 Liver secţions stained by Perl’s and PAS reaction.  
A. Diffuse portal and septallipogranulomas with PAS positive pigment inside, PAS reaction, 
Bar=200μm. B. Diffuse septallipogranuloma, mildly positive for Perl’s reaction, Bar=100μm. C. 
Intralobularlipogranuloma containing both PAS positive and negative pigment, PAS reaction, 




Fig. 3 Fluorescence microscopy. A. Portal and septal lipogranulomas,  
HE, Bar=200μm. B. Ceroid autofluorescence, septal and portal lipogranulomas,  









Fig. 4 Liver sections stained by Oil red method (A) and by Rodamin for cooper (B) 
A. Septal lipogranulomas positive for Oil red stain, Oil red, Bar=200μm. B. Intracytoplasmic cooper 
accumulation in hepatocytes, Rhodamine stain for copper, Bar=50μm. 
 
According to the liver standardization group of the World Small Animal Association, 
lipogranulomas and pigment granulomas are poorly studied lesions with unknown 
pathological significance. They define hepatic lipogranulomasas structures composed of 
foamy macrophages loaded with lipids and possibly ceroid and of lymphocytes and plasma 
cells. According to this group pigment granulomas are formed from hemosiderin and iron 
laden macrophages (Rothuijzen et al., 2006). 
Isobe et al. classified hepatic lipogranulomas into 3 types according to the amount of 
lipid vacuoles and intracytoplasmic pigments (Isobe et al., 2008A). In the present study, it 
was established a clear link between the stage of chronic liver disease and type of hepatic 
lipogranuloma present in the liver in the sense that in cases without portosystemic shunts type 
1 and 2, less pigmented lipogranulomas were predominant, while in cases with portosystemic 
shunts type 3 highly pigmented lipogranulomas were dominant. 
Regarding the origin of these pigments, hemosiderin and ceroid from the structure of 
these lipogranulomas is resulting from abnormal iron and lipid metabolism (Isobe et al., 
2008B). Ceroid also can form consecutive hepatocyte necrosis or increased hepatocyte turn-
over (Isobe et al., 2008B). The term ceroid was introduced in 1941 and was defined as the 
lipidic-pigment found in food-induced liver cirrhosis in rats.  
Ceroid is anautofluorescentsubstance having an excitation spectrum at 360 nm and 
maximum emission at 539 nm (Seehaffer and Pearce, 2006). These autofluorescence 
properties make possible the identification of ceroid by fluorescence microscopy (Fig.3). 
Hemosiderin accumulation is a consequence of microcirculatory changes (like 
sinusoidal capillarization) after portal hypoperfusion,whileportosystemic shunts can lead to 
abnormal iron and lipid metabolism(Rothuijzen et al., 2006, Isobe et al., 2008A). 
Copper accumulation in the cytoplasm of periseptal and periportal hepatocytes is the 
consequence of chronic colestasis, with secondary cooper retention. 
Regarding their cellular composition, this structures are composed of CD 68 positive 







Fig. 5 Liver sections stained with the CD 68 antibody.  
A. CD 68 positive macrophages inside fibrous septae, Bar=100μm. B. Diffuse septal 
lipogranuloma, consisting of CD 68 positive macrophages, Bar=50μm. 
 
Regarding lipogranuloma density, it should be noted that the number of 
lipogranulomas was significantly higher in cases with portal hypertension 









In the present study we described two types of hepatic lipogranuloma: diffuse septal 
and intralobular well delimited.  
We alsoshowed that the pigmentation of hepatic lipogranulomas is more intense in the 
late stages of chronic liver disease, when portal hypertension with portosystemic shunts 
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